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LOW-TEMPERATURE ADSORPTION FOR POST-COMBUSTION CO>
CAPTURE FROM FOSSIL FUEL COMBUSTION

OBJECTIVE. This thesis investigated the viability of low-temperature adsorption process for post-combustion CO2 capture (PCC) using process simulation. First, a
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literature review was made to identify process configuration and potential applications. Then, a simplified MATLAB-based model was created for breakthrough
experiments prediction and initial process design, and later modified to assess the performance and economy of a 4-step vacuum-swing adsorption (VSA) with zeolite 13X

for district-scale cogeneration and heat plant (CHP). Consequently, a flue gas cleaning process downstream from the CHP was proposed and economically evaluated.
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Conclusions & Outlook

> Accomplished objectives

(1) Development of a simplified mathematical model of adsorption phenomena, with subsequent analysis of the numerical approach and balance equations
supported by experimental data to verify model robustness and reliability, and its application for process design.

(2) Development of a complex non-linear dynamic mathematical model of 4-step VSA process, enabling simulation of various scenarios for different process
parameters and configurations, and its application to experimental and theoretical studies.

(3) Design of adsorption PCC system integrated into an urban-scale energy system, including general economic assessment.

> Outlook: model: experimental validation, VSA steps and gas species addition, process optimiser implementation, and neural network exploration.
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